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Recap (01/10/13): Data Distributions

Last update: Jan 10, 2013
Link: https://indico.cern.ch/getFile.py/access?contribld=6&resld=0&materialld=slides&confld=226174
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Recap (01/10/13): Things to do

" Missing pieces of the analysis:

1 Scan highest mass events and lowest chi events

J Check the impact of pile-up

 Theory uncertainties

[ Derive unfolding matrix JER-smeared QCD MC ——> today
 Proper unfolding (move away from bin-by-bin)

 Limits on extra dimension models

 Fill AN+PAS
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Deriving the Unfolding matrix

» Deriving unfolding matrix for this analysis is not straight
forward

= As the analysis involves measuring Chi in different mass bins

* The mass points move from one bin to the other when
smearing is applied

" So need to construct a supermatrix with submatrices in it

(something similar to what was done for the
azimuthal correlation analysis with SVD Unfolding)
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bin-by-bin Unfolding for Chi

= As a first step — we first tested the available JER parameters (official twiki)
and performed a bin-by-bin unfolding test for Chi analysis
= This is what will be shown today

O First | tried the default Crystal-ball fit following the twiki:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuidelJetResolution

1 | used the QCDHT samples:
/QCD_HT-250To500 TuneZ2star_8TeV-madgraph-pythia6/Summer12_DR53X-PU_S10 START53 V7A-v1/

/QCD_HT-500T01000 TuneZ2star 8TeV-madgraph-pythia6/Summerl2 DR53X-PU_S10 START53 V7A-v1l/
/QCD_HT-1000Tolnf TuneZ2star_8TeV-madgraph-pythia6/Summer12_DR53X-PU_S10 START53 V7A-vl/

J JEC used: 53X

Suvadeep Bose



Gen vs JEC Reco
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JEC Reco / Gen
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Gen vs smeared Gen
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1 Smearing with Gaussian+tail was not doing a good job at high tails.
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Smeared Gen / Gen

QCDHT250+QCDHT500+QCDHT1000 sample

1200 < Mass (GeV) < 1500

15
§F [Entries 356401

Jf F=8Tev

ol o

OEE—

S ]
3000 < Mass (GeV) < 3600

156

§F [Entries 5866

usu:_f;-nev

z F

S1af

EN

12|

11 +

E ¥ 4

OES—

R S B S S

Gan,

G

15

S aF E=8Tev

1500 < Mass (GeV) < 1900

| Entries 253456

e S
0s
0g
1 1 1 1 1 1 1
o7 2 4 € 2 10 1 14 16
ln“
3600 < Mass (GeV) < 4200
15
5 E Entries 936
&sE fE=8Tev
zF
Saf
Rl
w

o7E

1900 < Mass (GeV) < 2400

Jf F=8Tev

15
§F [Entries 173205

— -
'MWW'"

0Sp

oef_

S N R T
ln“

Mass (GeV) > 4200

322 Entries 148

52 fE=8Tev

28

s

w

et

T 7\ # t

z € 2 10 1z

14 16
z
et

2400 < Mass (GeV) < 3000

|Enlrie5 41114

&

<\ Smeared Gen / Gen

O Smearing with Gaussian+tail was not doing a good job at high tails.
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Smearing with Gaussian with MC/data scale factors

* The smearing factors used so far were derived from MC. In addition data/MC
scale factors for the resolution are available for the Gaussian core resolution:

https://twiki.cern.ch/twiki/bin/view/CMS/JetResolution

Data/MC Ratio (factor +-stat. +syst.- syst.)

0.0-0.5 1.052+-0.012+0.062-0.061

0.5-1.1 1.057+-0.012+0.056-0.055
1.1-1.7 1.096+-0.017+0.063-0.062
1.7-2.3 1.134+-0.035+0.087-0.085
2.3-5.0 1.288+-0.127+0.155-0.153

e Used Gaussian-only Smearing, where the width of the Gaussian was
modified according to the data/MC scale factors for the resolution
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Gen /JEC Reco /Smeared Gen

= | overlay the distributions : Y-axis range are different in the last two mass bins
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» Here the smearing is Gaussian-only (with mc/data scale factors)
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JEC Reco / Gen (zoomed in version of slide 3)

NB: y-axis has been zoomed for first 5 mass bins
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Smeared Gen / Gen

NB: y-axis has been zoomed for first 5 mass bins
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X| Looks like these Gaussian-only smearing with scale factors still not reproducing it well.
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JEC Reco / Smeared Gen
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Coming up: Constructing Response matrix

= We use the official RooUnfold package for performing the Unfolding with
the SVD method.

placeholder

Suvadeep Bose



Summary

= We have started to look into the unfolding issues (MC level)
= Preliminary bin-by-bin unfolding with official (old) recipe does not reproduce
the reconstructed (Fullsim) distributions
= Have consulted with the Inclusive jet analyzers and suggestions from
them are being looked into
®" The outstanding items are as follows:

* Check the impact of pile-up

* Theory uncertainties

* Scan highest mass events and lowest chi events

* Limits on extra dimension models

* Fill AN+PAS
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